Identification of new compounds that trigger apoptosome-independent caspase activation and apoptosis.
Identification of alternative pathways of caspase activation is an important step to develop new antitumor treatments. We report here the result of a screening with a small chemical library, the Developmental Therapeutics Program-National Cancer Institute "challenge set," on cells expressing mutated caspase-9. We have identified two molecules capable of activating an apoptosome-independent apoptotic pathway. These compounds, named F6 and G5, target the ubiquitin-proteasome system by inhibiting the ubiquitin isopeptidases. We have shown that F6 and G5 induce a rather unique apoptotic pathway, which includes a Bcl-2-dependent but apoptosome-independent mitochondrial pathway with up-regulation of the BH3-only protein Noxa, stabilization of the inhibitor of apoptosis antagonist Smac, but also the involvement of the death receptor pathway. Noxa plays an important role in the induction of mitochondrial fragmentation and caspase activation, whereas the death receptor pathway becomes critical in the absence of a functional apoptosome. This study suggests that screening of chemical libraries on cancer cells with defined mutations in apoptotic key elements can lead to the identification of compounds that are useful to characterize alternative pathways of caspase activation.